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DESCRIPTION 

METHOD OF MANUFACTURING MULTILAYER CIRCUIT BOARD 

5 TECHNICAL FIELD 

The present invention relates to a method of manufacturing 
a multilayer circuit board. 

BACKGROUND ART 

hf 10 The build-up process is well known as a conventional method 

O 

of manufacturing a multilayer circuit board. For example, a 
*F multilayer circuit board is manufactured as follows in this 

y 

IT! process. Firstly, via holes are formed at prescribed positions 

C3 in a one-side copper-clad laminate manufactured by applying a 

jU 15 copper foil to one side of an insulating substrate. The via holes 

j& are filled with an electrically conductive paste. A copper foil 

is bonded to the insulating substrate side of the one-side 
copper-clad laminate by pressing. The copper foil is etched so 
that a prescribed conductor circuit is formed. 
20 A both printed board manufactured as described above serves 

as a core board. Insulating substrates are stacked on both sides 
of the core board respectively and bonded by pressing . Thereafter, 
via holes are formed at prescribed positions and then filled with 
the conductive paste. After copper foils are stacked on both 
25 sides of the board and pressed again, prescribed conductor 
circuits are formed on each copper foil. This step is repeated 
for further increase in the layers so that a multilayer circuit 
board is manufactured. 
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In the foregoing method, the both printed board serving as 
the core board is manufactured and circuit patterns are 
sequentially stacked on the core board. Accordingly, since the 
number of steps is increased, there is a definite limit in 
improvement of the manufacturing efficiency. 

Furthermore, manufacture of the core board requires a step 
of bonding a copper foil by pressing in the conventional method. 
The pressing sometimes distorts the insulating substrate of the 
core board, whereupon positions of the via holes formed in the 
insulating substrate are sometimes displaced. Accordingly, a 
land needs to be rendered larger in consideration of allowance 
for displacement. This results in a problem that densif ication 
of the multilayer circuit board is difficult. 

Additionally, when the insulating substrates are stacked 
on the core board, the pressing sometimes causes misregistration 
between the core substrate and each insulating board. 
Accordingly, an X-ray check hole needs to be previously formed 
so that the location of the inner conductor circuit is checked 
from the surface of the insulating board. This necessitates one 
extra step in the manufacture. 

DISCLOSURE OF THE INVENTION 
A first invention is a method of manufacturing a multilayer 
circuit board, in which a plurality printed board are stacked 
and pressed into a multilayer circuit board, each printed board 
having a conductor layer on one side of an insulating layer, 
characterized by the steps of stacking the printed boards with 
a bonding layer being interposed between the printed boards, and 



stacking an outermost conductor layer on an insulating layer side 
of a first outermost printed board with a bonding layer being 
interposed therebetween and pressing a stack so that the printed 
boards and the outermost conductor layer are bonded together, 
the first outermost printed board being disposed with the 
insulating layer side being directed outward. 

A second invention is characterized in that the printed boards 
include a second outermost printed board disposed with a conductor 
layer side being directed outward, the conductor layer being 
pressed under a condition where the conductor layer has a uniform 
thickness all over. 

According to the first invention, the printed boards each 
of which has one side formed with a conductor layer are stacked. 
The outermost conductor layer is stacked on the insulating layer 
side of the first outermost printed board disposed with the 
insulating layer side being directed outward . The printed boards 
are collectively pressed to be manufactured into a multilayer 
circuit board. Accordingly, the multilayer circuit board is 
manufactured by a single pressing operation. Consequently, the 
manufacturing steps can be simplified and the manufacturing 
efficiency can be improved. 

Furthermore, since pressing is carried out just once, the 
possibility that the insulating substrate may be distorted and 
the possibility that the printed board may be shifted can be 
rendered minimum. Consequently, the precision of the multilayer 
circuit board can be improved. 

According to the second invention, the second outermost 
printed board is not previously etched and pressed under the 



condition where the thickness thereof is entirely uniform. 
Accordingly, since a uniform pressure is applied to the whole 
printed board in the pressing, the possibility of distortion and 
displacement can be rendered minimum. Consequently, the 
5 precision of the multilayer circuit board can be improved. 

BIREF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a sectional view (1) showing steps of manufacturing 
a multilayer circuit board of one embodiment in accordance with 
O 10 the present invention; 

fyj FIG. 2 is a sectional view (2) showing steps of manufacturing 

o 

jr a multilayer circuit board of the embodiment in accordance with 

m the present invention; and 

|U FIG. 3 is a sectional view (3) showing steps of manufacturing 

15 a multilayer circuit board of the embodiment in accordance with 

Jf the present invention. 

fy 

BEST MODE FOR ENFORCEMENT OF THE INVENTION 
One embodiment of the present invention will be described 
20 with reference to FIGS. 1 to 3. 

In the method of manufacturing the multilayer circuit board 
1 in accordance with the present invention, a plurality printed 
board 2 are stacked and collectively pressed. The method is 
characterized by stacking an outermost copper foil 6 
25 (corresponding to an outermost conductor layer of the present 
invention) on a side of a first outermost printed board 2A at 
an insulating substrate 4A side and pressing, the printed board 
2A having an insulating substrate 4 (corresponding to an 
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insulating layer in the present invention) side being directed 
outward. See FIG. 2(G). 

The method is further characterized in that a copper foil 
5B of a second outermost printed board 2B disposed with the copper 
foil 5B (corresponding to a conductor layer in the present 
invention) side being directed outward is not previously formed 
with a conductor circuit 10 and is pressed under a condition where 
the copper foil 5B remains on the whole side. 

The manufacture of the printed board 2 forming the multilayer 
circuit board 1 starts with a one-side copper-clad laminate 3. 
The one-side copper-clad laminate 3 has a well known structure, 
that is, the copper foil 5 is affixed to overall one side of an 
insulating substrate 4 (the underside in FIG. 1) made of a 
plate-shaped glass-cloth epoxy resin (FIG. 1(A)). 

Laser beams are irradiated onto prescribed locations on the 
insulating substrate 4 from the side of the substrate opposite 
the copper foil 5 (the upper side in FIG. 1) so that via holes 
7 extending through the insulating substrate to the copper foil 
5 are formed (FIG. 1(B)). The laser beam machining is executed 
by a pulse oscillation C0 2 gas laser, for example. In this case, 
the pulse energy preferably ranges between 2.0 and 10.0 mJ, the 
pulse width preferably ranges between 1 and 100 jus, the pulse 
interval is preferably at or above 0.5ms, and the number of shots 
preferably ranges between 3 and 50. 

Thereafter, desmearing is carried out in order that resin 
remaining in the via holes 7 may be removed. The desmearing 
includes a treatment of potassium permanganate, oxygen plasma 
discharge, corona discharge process, etc. 



Subsequently, the copper foil 5 is covered with a protecting 
film made from polyethylene terephthalate although this state 
is not shown. In this state, a plated conductor 8 is formed in 
each via hole 7 by an electroplating with the copper foil 5 serving 
as one of electrodes (FIG. 1 (C) ) . An amount of conductor 8 filling 
each via hole 7 is preferably determined so that an upper face 
thereof is slightly lower than the surface of the insulating 
substrate 4. Copper is most preferably as a plated metal but 
may be any metal which can be plated, such as tin, silver, solder, 
alloy of copper and tin, alloy of copper and silver, etc. 

An electrically conductive bump 9 comprising a material with 
a low melting point, such as tin is formed by means of bump plating 
so that the bump overlaps the plated conductor 8 in each via hole 
7. Each conductive bump 9 is formed so as to project slightly 
from the upper surface of the insulating substrate 4 (FIG. 1 (D) ) . 
Subsequently, the copper foil 5 is etched so that a conductor 
circuit 10 is formed after the protecting film is stripped from 
the copper foil 5 (FIG. 1(E)). 

A thermosetting adhesive ( epoxy resin adhesive, for example) 
is applied by roll coating to the side of the printed board 2 
on which the conductive bumps 9 are formed, whereby an adhesive 
layer 11 is formed (FIG. 1(F)). 

A plurality of printed boards 2 manufactured as described 
above are aligned and overlapped (FIG. 2G) . A second outermost 
printed board 2B of the top layer is overlapped without being 
etched- Accordingly, the copper foil 5 remains on the printed 
board 2B with a uniform thickness over the whole surface. The 
printed board 2B is disposed so that the copper foil 5 is directed 



outward (upward in FIG - 2) and the conductive bumps 9 are directed 
inward. The printed board 2 located below the printed board 2B 
is stacked so that the conductor circuits 10 are positioned at 
the upper side of the printed board 2. Thus, the printed boards 
are stacked so that the conductive bumps 9 of the printed board 
2 located upward are connectable to the conductor circuits 10 
of the lower printed board 2. Additionally, a first outermost 
printed board 2A located lowermost is stacked so that the 
insulating substrate 4A side formed with the adhesive layer is 
directed outward (downward in FIG. 2) . An outermost copper foil 
6 is stacked on the surface of the printed board 2A. 

The printed boards thus stacked are heated and pressed under 
vacuum at 180°C for 70 minutes so that the adhesive layer 11 is 
hardened, whereby the printed boards 2 , 2Aand2B, and the outermost 
copper foil 6 are bonded together. The multilayer circuit board 
11 in which the printed boards 2, 2A and 2B and outermost copper 
foil 6 are integrated is manufactured by one pressing operation 
(FIG. 2(H)) . The distal ends of the conductive bumps 9 of each 
printed board are connected to prescribed locations of the 
conductor circuit 10 on the adjacent printed board 2, whereupon 
the conductor circuits 10 of the adjacent printed boards 2 are 
electrically connected to each other. 

Subsequently, the copper foil 5 on the uppermost side and 
the outermost copper foil 6 affixed to the underside are etched 
so that conductor circuits 10 are formed (FIG. 3(1)). 

A photosensitive solder resist 12 is applied to the whole 
underside and exposure and development processes are applied to 
the solder resist in a prescribed pattern so that the solder resist 



12 is formed with openings which open lands formed at prescribed 
locations on the conductor circuit 10. Pins 13 for connecting 
the multilayer circuit board 1 to other components are bonded 
to the lands by solder 14. The multilayer circuit board 1 is 
thus manufactured. 

According to the foregoing embodiment , themultilayer circuit 
board 1 is manufactured by stacking a plurality of printed boards 
2 and stacking the outermost copper foil 6 on the insulating 
substrate 4A side of the first outermost printed board 2A disposed 
with the insulating substrate side being directed outward, and 
collectively pressing the stack. Accordingly, the multilayer 
circuit board 1 can be manufactured by a single time of pressing. 
Consequently, manufacturing steps can be simplified and the 
precision of the multilayer circuit board can be improved. 

Furthermore, since pressing is carried out just once, the 
possibility that the insulating substrate 4 and the via holes 
7 may be displaced can be rendered minimum. Consequently, the 
precision of the multilayer circuit board can be improved. 

Furthermore, the copper foil 5B of the second outermost 
printed board 2B disposed with the copper foil side being directed 
outward is not previously etched, and the printed board 2B is 
pressed under the condition where the copper foil 5B having a 
uniform thickness all over is present. Accordingly, a uniform 
pressure can be applied to the whole printed board 2 and accordingly, 
the possibility that inner printed board 2 may be shifted or 
distorted can be rendered minimum. Consequently, the precision 
of the multilayer circuit board 1 can be improved. 

The method of manufacturing the multilayer circuit board 
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1 can be applied to the manufacture of packages required of a 
particularly high precision. The underside on which the pins 
13 are provided is preferably the outermost copper foil 6 side. 
The precision required for the lower layer side is lower than 
the precision required for the upper layer side and accordingly, 
the precision does not result in a problem even if the outermost 
copper foil 6 is stacked on the lowermost layer and pressed. 

The technical scope of the present invention should not be 
limited by the above-described embodiment and covers equivalents 
thereof. 

INDUSTRIAL APPLICABILITY 
The present invention can provided a method of manufacturing 
a multilayer circuit board which can simplify the manufacturing 
steps and improve the precision of the multilayer circuit board. 
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CLAIMS 



1. A method of manufacturing a multilayer circuit board, 
in which a plurality printed board are stacked and pressed into 
a multilayer circuit board, each printed board having a conductor 
layer on one side of an insulating layer, characterized by the 
steps of stacking the printed boards with a bonding layer being 
interposed between the printed boards, and stacking an outermost 
conductor layer on an insulating layer side of a first outermost 
printed board with a bonding layer being interposed therebetween 
and pressing a stack so that the printed boards and the outermost 
conductor layer are bonded together, the first outermost printed 
board being disposed with the insulating layer side being directed 
outward . 

2. A method of manufacturing according to claim 1, 
characterized in that the printed boards include a second 
outermost printed board disposed with a conductor layer side being 
directed outward, the conductor layer being pressed under a 
condition where the conductor layer has a uniform thickness all 
over . 
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As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
next to my name. 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled. 

METHOD OF MANUFACTURING MULTILAYER 
CIRCUIT BOARD 



the specification of which 
□ is attached hereto. 

H was filed on November 16,2000 

asSWS^^ 
PCT International Application Number 
vcrv /.TPOO/oai 05 and was amended on 
(if applicable). 

I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1 .56. 
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Prior Foreign Application(s) 

2000-137144 
(Number) 

^ (Number) 



Japan 



(Country) 



(Country) 

(H«) 



jJ fett,*35«*HS*119* (e) JgcSoVTTtEcD^H^fF 



k ~ (Application No.) 



(Filing Date) 

(SIB) 



(Application No.) 



(Filing Date) 

mms) 



(Application No.) 

(tti«##) 



(Filing Date) 

(USB) 



I hereby claim foreign priority under Title 35, United States Code, 
Section 119 (a)-(d) or 365(b) of any foreign application(s) for patent 
or inventor's certificate, or Section 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Claimed 

m □ 



May 10,2000 

(Day/Month/Year Filed) 



(Day/Month/Year Filed) 



Yes 

fin 

□ 
Yes 

fin 



No 

nn£ 
□ 
No 

nnx. 



I hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional application(s) listed 
below. 



(Application No.) 



(Filing Date) 

(fflBBB) 



fefi. ftS«©ttllK:^nT**»»*-cft*«ff45aw*» 

< mn&±xm$tx * * t « t-c n * ct, s fetaicjcs 
*tfc^^*^s^^*tti^#^fT»ii*affimmi8Si^iooi 

*fc£cJ§, fcb< fi*^W;5fKJ:9JMJS*i, 

Page 2 



I hereby claim the benefit under Title 35, United States Code, Section 
120 of any United States application®, or Section 365(c) of any PCT 
International application designating the United States, listed below 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first paragraph 
of Title 35, United States Code Section 1 12, 1 acknowledge the duty 
to disclose information which is material to patentability as defined in 
Title 37, Code of Federal Regulations, Section 1.56 which became 
available between the filing date of the prior application and the 
national or PCT International filing date of application. 

(Status: Patented, Pending, Abandoned) 

mu : wiwf *rw, mm*, mmm) 

(Status: Patented, Pending, Abandoned) 

mu : wfHBF^rsf. mmm) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 

of 3 

8/97 



Japanese Language Declaration 

(0$iiff) 



POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the following attomey(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith: (list name and registration number) 



022850 



Send Correspondence to: 



022850 



Direct Telephone Calls to: (name and telephone number) 
(703) 413-3000 
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Full name of sole or first joint inventor 

Takashi KARIYA 




Inventor's signature Date 




Residence 
Japan 




Citizenship 
Japan 




Post Office Address 
c/o Technology Research Group, R&D Operatior 




IBIDEN CD. , LTD. 

1 , Kitagata 1-chome, Ibigawa-cho, Ibi-gun, z. 
Gifu 501-0695 Japan 




Full name of second joint inventor, if any 




Second joint Inventor's signature Date 




Residence 


an 


Citizenship 




Post Office Address 







(^HJ^ff *T b RMSt CEJRL* Wk%ct%> Z t ) (Supply similar information and signature for third and subsequent 

joint inventors.) 
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